Chapter 2

Planning Considerations



Ml St ockwat er Pi pel i ne Manual

PART
PART

PART
PART
PART
PART

Fi gure
Fi gure
Fi gure
Fi gure

Tabl e
Tabl e
Tabl e
Tabl e
Tabl e

NN
[ NN

NN
DwN R

NN
OhwWN R

CHAPTER 2 PLANNI NG CONSI DERATI ONS

TABLE OF CONTENTS

GENERAL 2-1
PLANNI NG PROCEDURE 2-3
2.2.1 vjectives 2-3
2.2.2 Resource Inventory 2-3
2.2.3 System Alternatives 2-5
2.2.4 Landuser decisions 2-5
2.2.5 Inplenentation 2-5
2.2.6 Foll owp 2-5
WATER QUANTI TY REQUI REMENTS 2-5
DESI GN FLOW RATE 2-6
WATER STORAGE REQUI REMENTS 2-9
SOURCE OF WATER 2-10
2.6.1 Springs 2-10
2.6.2 Surface Source 2-11
2.6.3 Wl 2-11
2.6.4 Water Quality 2-11
FI GURES
St ockwat er Pi pel i ne Pl anning Procedure 2-2
St ockwat er Pi pel i ne Resource | nventory Wrksheet 2-4
Flow Rate for Daily Needs (Supplied in 12 Hrs) 2-7
Flow Rate for Daily Needs (Supplied in 24 Hrs) 2-8
TABLES
Recommended Daily Stockwater Requirenents for Montana 2-6
Total Daily Stockwater Requirenents 2-9
Round Stock Tank Storage Capacity 2-10
Use of Saline Water for Livestock 2-12
Effects of Nitrates on Livestock 2-12

February 1, 1991



Ml St ockwat er Pi pel i ne Manual Pl anni ng Consi der ati ons

Chapter 2

Planning Considerations

2.1 GENERAL
VWhen planning a stockwater pipeline, it is always inmportant to foll ow
good resource planning procedures. Figure 2.1 illustrates the SCS
pl anni ng process as it relates to stockwater pipelines. The planning
processes nust be foll owed, even when we are involved with a system
where the | andowner knows exactly what he wants and we are in a rush to
get the job done
To do otherwi se frequently | eads to such probl ens as:

« Systemthat does not neet resource conservation needs

e Systemthat does not nmeet the needs of the cooperator

e Systemthat cannot |ater be expanded

* An overly expensive system

2-1 February 1, 1991
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2.2 PLANNI NG PROCEDURE
2.2.1 vjectives

Find out about the |andowner's objectives. Does he or she want a nore
dependabl e supply of water, better grazing distribution, better water,
or what? W also need to renenber why we are invol ved and our
objectives. They are to nmaintain the resource base, to maintain quality
in the standard of living and to maintain or enhance the environment.

We acconplish this by aiding the |Ianduser in the devel opment of a
Resource Managenent System (RMS). These objectives should be clearly in
m nd before we start the next step

2.2.2 Resource Inventory

I nformati on whi ch nmust be obtai ned when planning a stockwater pipeline
system i ncl udes:

e The annual grazing period, including whether or not the pipeline
will need to operate in freezing weather.

* The types and nmaxi mum number of |ivestock which will use water at
any given tine.

» The type of grazing systemto be used.
» The area to be serviced by the pipeline.

e Location and details of existing water sources in the area to be
serviced by the pipeline.

 Reliability and quality of existing water sources in the area to
be serviced by the pipeline.

* Location, reliability and quality of water source or sources
whi ch may be used as a supply for the pipeline.

» Desirable watering | ocations, based on an anal ysis of range use
patterns, range conditions, geol ogy and topography.

» Ceol ogic considerations including |ocation of shall ow bedrock
unst abl e soils, coarse gravel subsoils, old slide areas, wetland
areas, sharp breaks in slope, etc.

e |If wetland areas are to be traversed, a determ nation as to
requirenents or linmtations involved in crossing the wetl and.

e Property line and ownership considerations.

 Topographic information, including any necessary engi neering
surveys or study of topographic naps.

The worksheet illustrated in Figure 2.2 may be used as an aid in
obtaining necessary resource information.

2-3 February 1, 1991
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Figure 2.2
STOCKWATER PI PELI NE RESOURCE | NVENTORY WORKSHEET

U.S. Department of Agriculture MT-ENG-20
Soil Concervation Service L/1/92

STOCKWATER PIPELINE
RESOURCE INVENTORY WORKSHEET

Land user £ S/'OCA’MQ/)
Job description Spp /b Lpcrvre Lroelse
Farm No. 5_ 22 Tract No. ¥  Field No. __2.  County &> @/ /@ o s

Planner _/, 7@c/ Date 7775/} 5/27 Checked by by _JS<L£ Date ~//rq/?,

Type of livestock Cow— ca/s

Type of grazing system: /J)/ Conventional /__/ Intensive
Maximum number of livestock (No.) /Co

Typical dates stock will be in fleld: From Vew @ to Ao gesr”

Water requirements per head (V) 20_ gal/day/head at peak use.

Total usage per day (T) = no x V~ /00 x 2¢ - 2oeoo gal/day.

Add 10X for evaporation and spillage: (GF) - T + 104 T (optional)
CT - 2ooo  + .10 x _RXe00 - 2 2corgal/day

Minimum required flow rate (Qm) = GT - ZM& - AS] gpm.
1440 1440

Desired number of hours for entire days nceds to be delivered:

TT = /L hrs

Design Flow Rate: (Q) = x Qm
T
Q= _ 2 x /,5.8- SO& gpm

L2

Desired reserve storage time (RST) = 3 days

Total reserve storage required; (RS) = RST x Gt
RS = < X 2‘20() - ,éOQ gpallons total storage in pasture.

Other water sources available in the field: 25 Yeg 0/4/ 67/4.41
/Veu/ wary e 7 A&m e.SFCx s/

Dependability of water sources: Clrar /s e /? J/ %//_
fas seen Fesrer @z £ gon

Quality of water sources: éV_e// Lag]‘er 15 psed for
in /é/'n/o e @ re~

Comments:
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Fi gure 2.2A
STOCKWATER PI PELI NE RESOURCE | NVENTCORY
WORKSHEET

NB-ENG-34 U. S. DEPARTMENT OF AGRICULTURE
Rev. 11.73 SOIL CONSERVATION SERVICE
(File Code: ENG-13)

DATA SHEET FOR TROUGH OR TANK

Natural Resource District Uﬁpfl" 5/9 g/UF Field Office Qn‘/ra./ (:"LVF

Cooperator ﬁlfnr\;l Jone: Address 22#/ g;gb[ ‘;1",

Plan 1.D._& - B32other No. /A 2D Field No. A

Planned By Cu 32—1—4 Date '/2/7'/

Computations Checked By i_c'%?ﬂ_ Date ’/2_/7 y

Storage Reguired

Kind of Livestock 6#—/%

Lo . / 7 . /0 - Séoo
No. of Livestock Days storage Requirement in Total Gallons Needed
Required Gal./Head/Day
S6o0 - S0 00 - Jéeo
Total Gal. Needed Other Storage in Total Gallons Required
Pasture
Capacity

Dia._ /& Ft. Depth__ 2 Fr. (23.50xg2 xd)

Storage Facility = 23.50 x 92- x - = 3807
gallons

I tem Planned Checked
Horizontal Dimensions (feet) /3'& 1P.2
Depth (feet) 2.0 2.0
Storage Capacity (gallons) 3567 I8¢
Wall Thickness (inches or gage) 7€ 76
Bottom Thickness (inches or gage) s K
Foundation, drainage, and overflow Satisfactory l;lPS

The storage facility has been completed in accordance with applicable program

specification.
R R ol i

y

Signed Date

USOA-SES.LINCOLN, RERR. 1873 5,L-32,645
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2.2.3 System Alternatives

Even t hough the | andowner nay have a very specific systemin nmind, take
an overall planning ook at all reasonable alternatives to nake sure the
alternative the | anduser wants is the appropriate one.

Econoni c considerations are usually a major factor in determning
stockwater systemalternatives. It is inportant not to overl ook
upgradi ng exi sting water sources, such as ponds, spring devel opments and
windmlls as alternatives to an extensive stockwater pipeline system or
as a backup to the pipeline systemin the event of failure.

The use of average per foot cost data, conputer spreadsheets and
speci al i zed conputer prograns can be an aid to maki ng quick anal ysis of
various pipeline alternatives. These aids should be used whenever they
will save time and effort.

2.2.4 Landuser Deci sions

We sonetinmes forget to obtain the | anduser's conplete decisions before
proceeding with detailed pipeline design. Good, appropriately tined
conmuni cation with the | anduser is always critical to success of the
project. To do otherwise will usually waste everyone's tinme and noney.

2.2.5 Inplenentation

| mpl enent ati on of the Resource Managenent Systemincludes all necessary
preparation of detailed plans for such practices as fencing, range
reseedi ng and pl anned grazing systemas well as design and preparation
of pipeline and tank draw ngs, specifications, quantities, cost
estimates and operation and nai ntenance plans for the pipeline. It also
i ncl udes supervision during application and construction

2.2.6 Foll owp

Pi pel i nes can be conpl ex and may soneti nes experience problens. W nust
be constantly alert for problenms such as waterhamer, freezing pipes,
erosion, low flows and inproperly functioning valves so that they can be
corrected and can be avoided in future jobs. This neans that we mnust

mai ntain contact with the [ andowner and re-visit at |east sone of the

pi pelines after they have operated for a period of tine.

2.3 WATER QUANTI TY REQUI REMENTS

The quantity of suppl enental stockwater required during any given period
depends on the type and number of stock, climatic conditions and anount
of natural water available. It has also been found that water usage is
hi gher for stock in an intensive grazing system

In general, the recommended daily water requirenents of livestock in
Mont ana are as foll ows:

2-6 February 1, 1991
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Table 2.1
RECOVMENDED DAI LY STOCKWATER REQUI REMENTS
MONTANA
Convent i onal I nt ensi ve Maxi mum WAt er Spaci ng
. Grazin Grazin (M)
Li vestock Systeg Systeg Rough Gentle
Gal / Day Gal / Day Rel i ef Rel i ef
Range Cow 15 20 1/2 1
Cow & Smal | Calf 20 25 1/2 1
Hor se 15 20 1/2 1
Sheep 2 4 1/2 1
Dai ry Cow 25 1/2 1
Hog 2
Mul e Deer 2 1 2
Ant el ope 2 2 3
El k 8 1 3
There will usually be additional water |ost to evaporation and spillage

at drinking tanks or troughs.
amount to as nmuch as 0.30 inches per day in eastern Montana, and 0.20
part of the year.

i nches per day in western Mntana during the hot
Addi ng 10 percent to cal cul ated ani nmal
evaporation and spill age | osses.

critica
whet her or
added.

2.4 DESI GN FLOW RATE

M ni mum pi pel i ne design flow rate nust at
gal | ons per
requirenments in a 24-hour
be run in the pasture. It
capacity to allow tanks to refil

m nut e,

part of the day.

provi de ful

dai ly water

wat er

| east equa

usage wll
It depends on the clinate,
the water supply is and characteristics of the systemas to

not an evaporation and spillage replacenent anount shoul d be

required to provide the peak daily water

peri od for the maxi mum nunber of
is often desirable to provide additiona

nore rapidly during the peak usage
Reasonabl e practice is to design pipeline capacity to

needs in a 12-hour period.

Evaporation froma water surface can

usual Iy cover

how

the flowrate, in

livestock to

Figure 2.3 shows flow rates required to neet daily needs in a 12-hour

peri od.

This chart assumes a 10 percent

| oss for evaporation and waste.

Figure 2.4 shows flowrates required if flowrate is supplied over a 24-

hour

peri od.
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Tabl e 2. 1A
RECOMVENDED DAI LY STOCKWATER REQUI REMENTS
NEBRASKA

General Vater Tioed to varer:
Li vest ock Requi renent s Type of Terrain (opt i mum
Gl / Day M | es
Cows 10 to 15
Sheep 172 to 1 Rough 1/4 to 1/2
Goat s 172 to 1 .
Hor ses 10 to 12 Rol |'i ng 3/8 to 3/4
El k 2to 3
Deer 1/2 to 1 Level 3/4 to 1
Ant el ope 172 to 1

Tabl e 2. 1A provi des genera
and spacing of water facilities.

condi ti ons.

There will usually be additiona
at drinking tanks or troughs.

wat er

gui del ines pertinent to water requirenents
They can be nodified to fit

| ost to evaporation and spill age
Evaporation froma water surface can

amount to as much as 0.22 inches per day in north-eastern Nebraska, 0.25

i nches per day in the panhandl e and sandhills,
in south-western Nebraska during the hot part of the year
percent to cal cul ated ani mal water usage will
and spillage | osses.

It depends on the clinate

and 0.28 inches per day

Addi ng 10

usual | y cover evaporation
how critical the water

supply is, and characteristics of the systemas to whether or not an
evaporation and spillage replacement anobunt shoul d be added.
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NE Suppl erment

Fi gure 2.3A
FLOW RATE REQUI RED FOR DAILY NEEDS (SUPPLIED IN 6 HRS)

Based on additional 1% for Evaporation and \Waste

REQUIRED FLOW RATE
Supplied in 6 hours

zj 25 / 20 1/ / /
o /‘ / 15/
) // /1 / / i
/ /

/
/[l
)

16
!

) /
: 7/ /
o

// / 1gal/day/head J\\) 2| 4

Flow Rate (gpm)

\

4 /B/é/mii
2
0

400 500 600 700 800
Number of Stock Using System

EXAMPLE

G ven: Conventional grazing systemw th 300 cows.

Fi nd: Design flow rate nmeeting daily water requirenents in a 6-hour
peri od.

Sol uti on:

From Tabl e 2. 1A: 15 gal / day/ head required during peak use period.

From Fi gure 2. 3A: M nimum flow requirenment is 13.8 gpm
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Figure 2.3

FLOW RATE REQUI RED FOR DAILY NEEDS (SUPPLIED IN 12 HRS)

Based on Additional 10% for Evaporation and Waste

Flow Rate (gpm)

REQUIRED FLOW RATE
Supplied in 12 hours

:: [giallday/ihead 12 / %/ :/5 / 4 // |
(S A )

8 / 7

6 /// ///8/

2 Z . |
2 - |

08" s 100 150 200 00 4éo 500 600 800

Number of Stock Using System

EXAMPLE

G ven: Conventional grazing systemwth 200 cowcal f pairs.

Find: Design flowrate nmeeting daily water requirements in a
12- hour peri od.

Sol uti on:

From Tabl e 2.1: 20 gal/day/head required during peak use peri od.
From Figure 2.3: Mnimum flow requirement is 6.1 gpm
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Figure 2.4
FLOW RATE REQUI RED FOR DAI LY NEEDS ( SUPPLI ED I N 24 HRS)

Based on Additional 10% for Evaporation and Waste

REQUIRED FLOW RATE
Supplied in 24 hours

12 < .
[gallday/head T3 QV‘ /

10 / / /3

8 J v
e

4 ; / v} g
2

~

Flow Rate (gpm)
e )

/‘

0 50 100 150 200 300 400 500 600 800
Number of Stock Using System
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2.5 WATER STORAGE REQUI REMENTS

Table 2.2 shows approximate total stockwater requirements during a peak
usage day. This table provides for an additional 10 percent all owance
for evaporation and spill age.

The capacity of the pipeline supplied water storage facilities within a
pasture must be determ ned on an individual basis in close consultation
with the operator. |n general, water storage capacity or other water
sources in a pasture should be provided to neet water requirenents for a
m ni mum of three days where water supply, pipeline, power or punp
failure could cause | oss of pipeline supplied water. M ninum storage
volume will depend the reliability of the source, the hazards of
exposure of the pipeline, reliability of the supply, managenent provi ded
by the operator and how easy it is to nmove livestock if the water supply
fails.

These factors should be thoroughly discussed with the operator. |In the
end it is the operators decision as to how much storage is enough

Table 2.2
TOTAL DAILY STOCKWATER REQUI REMENTS

Gal | ons/ Day
Based on Additional 10% for Evaporation and \WAste
N“g?er WATER REQUI REMENTS - Gal | ons/ Day/ Head
St ock
Using 2 8 12 15 20 25
System
25 55 220 330 413 550 688
50 110 440 660 825 1, 100 1, 375
75 165 660 990 1,238 1, 650 2,063
100 220 880 1, 320 1, 650 2,200 2, 750
125 275 1, 100 1, 650 2,063 2, 750 3,438
150 330 1, 320 1, 980 2,475 3, 300 4,125
175 385 1, 540 2,310 2,888 3, 850 4,813
200 440 1, 760 2, 640 3, 300 4, 400 5, 500
250 550 2,200 3, 300 4,125 5, 500 6, 875
300 660 2, 640 3, 960 4, 950 6, 600 8, 250
350 770 3, 080 4,620 5,775 7, 700 9, 625
400 880 3,520 5, 280 6, 600 8, 800 11, 000
450 990 3, 960 5, 940 7,425 9, 900 12, 375
500 1,100 4, 400 6, 600 8, 250 11, 000 13, 750
600 1, 320 5, 280 7,920 9, 900 13, 200 16, 500
700 1, 540 6, 160 9, 240 11, 550 15, 400 19, 250
800 1, 760 7, 040 10, 560 13, 200 17, 600 22, 000
900 1, 980 7,920 11, 880 14, 850 19, 800 24, 750
1000 2,200 8, 800 13, 200 16, 500 22,000 27,500

2-10 February 1, 1991
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Tabl e 2.3 tabul ates storage capacity for round stock tanks.

Table 2.3
ROUND STOCK TANK STORAGE CAPACI TY

@&l | ons
Tank TANK DEPTH (feet)
Di anet er (Filled to within 3" of top)
(feet) 1.0 1.5 2.0 2.5 3.0 3.5
4 70 117 164 211 258 305
6 159 264 370 476 582 687
8 282 470 658 846 1,034 1, 222
10 441 734 1,028 1,322 1,615 1, 909
12 634 1, 057 1, 480 1,903 2,326 2,749
15 991 1, 652 2,313 2,974 3,635 4,296
20 1,762 2,937 4,112 5, 287 6, 462 7,637
25 2,754 4,589 6, 425 8, 261 10, 096 11, 932
30 3, 965 6, 609 9, 252 11, 896 14,539 17,182
36 5,710 9,516 13, 323 17,130 20, 936 24,743
40 7,049 11, 749 16, 448 21, 148 25, 847 30, 546
Where a windm Il is involved, and other water sources are not avail abl e,
a mni mum of 10 days' |ivestock water requirement plus about 10%

evaporation and spillage | oss should be provided in storage tanks.

There is no hard and fast rule as to how much energency water storage is
adequate. Mich depends on how the operator operates. For exanple, if
he is checking his stock every couple of days, |ess storage would be
required than if he checked them only once a week.

St orage al so depends on how easy it would be to nove the stock to
another field where water is |located, should the water supply in the
field where the stock is | ocated be interrupted.

How much energency storage is enough is a managenent decision that
shoul d be nade by the operator after thorough discussion of all factors
i nvol ved.

2.6 SOURCE CF WATER

Water for stocklines usually is obtained fromwells or springs.
Qccasionally a surface source is used.

2.6.1 Springs

Springs often have varying degrees of dependability. |If it is proposed
that an extensive pipeline be run froma spring, the spring should be
devel oped and used for a couple of years to prove its yield and
dependability before installing an extensive pipeline.

Sedi nent, noss, scum fish, frogs, mce, and other solids nmust be
excluded fromspring pipelines to the extent possible. Were the spring

2-11 February 1, 1991
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collection systemallows entry of this type of material, a spring box
with screened pipe inlet nmust be enployed. |[|f a gravel/pipe type of
collection systemis used, a spring box is usually not necessary.

2.6.2 Surface Source

Speci al care nust be used to exclude scum and sedi nent from pipelines
using a surface water as a source. A screening or filtering device
shoul d al ways be used at the entrance to the pipeline. If sedinent is a
probl em consider constructing a settling pond at the entrance to the

pi pel i ne.

2.6.3 Wl
Sone wells produce consi derable anbunts of sand. A sand separator

shoul d be installed at the begi nning of the pipeline in such a case.
Sand separators are available through trickle irrigation supply sources.

2.6.4 Water Qality

Mont ana Techni cal Note Environment No. 13, Assessing Water Quality,
provi des details of stockwater quality requirements. The nmpbst conmon
factors to consider are salinity and nitrates. Tables 2.4 and 2.5
descri be tolerable levels of these el enents.
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Table 2.4

USE OF SALI NE WATER FOR LI VESTOCK

Total Dissolved Solids
g/ |

1, 000- 3, 000 no/ |

Very satisfactory for all classes of |ivestock
May cause tenporary and mild diarrhea in
livestock not accustoned to them

3, 000- 5, 000 ny/ |

Satisfactory for livestock but may cause
di arrhea or be refused at first by ani nals not
accustoned to them

5, 000- 7, 000 ny/ |

Can be used with reasonable safety for dairy
and beef cattle, sheep, swi ne, and horses.
Avoi d use for pregnant or |actating aninals.

7, 000- 10, 000 ny/ |

Considerable risk in using for lactating cows,
horses, sheep, or for the young of these
species. |In general, use should be avoi ded

al t hough ol der rum nants, horses, and sw ne may
subsi st on them under certain conditions.

Over 10,000 ny/ |

Ri sks with these highly saline waters are so
great that they cannot be recomended for use
under any conditions.

Table 2.5

EFFECTS OF NI TRATES ON LI VESTOCK

Ni trate Concentration
(mg/1 NO3 as N)

Ef f ect

10- 30 Slight possibility of harm

30-50 Ri sky, especially over a long period of tine

50-100 Interference syndrone likely (trenbling
weakness, discolored urine)

100- 145 More serious; possible acute |osses

145- 195 I ncreased acute | oses, secondary diseases

195 up Acut e | osses.

2-13 February 1, 1991




	TABLE OF CONTENTS
	2.1  GENERAL
	2.2  PLANNING PROCEDURE
	2.2.1  Objectives
	2.2.2  Resource Inventory
	2.2.3  System Alternatives
	2.2.4  Landuser Decisions
	2.2.5  Implementation
	2.2.6  Followup

	2.3  WATER QUANTITY REQUIREMENTS
	2.4  DESIGN FLOW RATE
	2.5  WATER STORAGE REQUIREMENTS
	2.6  SOURCE OF WATER
	2.6.1  Springs
	2.6.2  Surface Source
	2.6.3  Well
	2.6.4  Water Quality


	FIGURES
	Figure  2.1
	Figure  2.2
	Figure 2.2A
	Figure 2.3A
	Figure  2.3
	Figure  2.4

	TABLES
	Table   2.1
	Table   2.1A
	Table   2.2
	Table   2.3
	Table   2.4
	Table   2.5


	coverup: 
	wksht: The worksheet illustrated in Figure 2.2 may be used as an aid in obtaining necessary resource information.


